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Quantitative measurements of surface areas of corneo-
cytes from the desquamating portion of psoriatic lesions 
in 11 patients showed that psoriatic corneocytes were 
much smaller (27%) than corneocytes from noninvolved 
normal skin in the same patients. Corneocyte surface 
areas gradually increased in size following one intrale-
sional injection of triamcinolone acetonide suspension 
and were almost normal approximately 6 weeks after 
treatment. 
These findings support other observations suggesting 
that rapidly proliferating epidermal cells have smaller 
surface areas than normal cells. 
The desquamating portion of the human stratum corneum 
consists of ind~vidual corne.ocytes [1,2]. Cell sizes in a given area 
of the normal individual are fairly constant [3]. Marked differ-
ences exist in different body areas and age groups. Plewig found 
variations in average cell sizes (surface areas) of normal adult 
skin from 746 p.m2 on the forehead to 1222 p.m2 in axillary skin 
[4]. He also described marked age variations; corneocytes from 
the axillary region ranged from 670 p.m2 in newborns to 1320 
p.m2 in aged patients. 
In previous investigations of horny cells with the adhesive 
slide method we described the presence of nuclei, nuclear 
remnants, halo cells and polymorphonuclear leukocytes in pso-
riatic lesions and established statistically significant qualitative 
cytological variations which can be used to differentiate pso-
riasis from other parakeratotic skin diseases with a simple 
staining method (5). We also noted differences in cell sizes 
between involved and noninvolved skin areas and between 
treated and untreated areas but did not attempt quantitative 
measurements. This study deals with quantitative differences 
in cell surface areas between corneocytes from involved and 
noninvolved skin of psoriatic patients before and after therapy 
with triamcinolone acetOllide suspension. 
MATERIALS AND METHODS 
Patient Selection 
Specimens were obtained from 11 patients with typical well-circum-
scribed 2-3 em sized psoriatic plaques. The fust measurements were 
taken from the center of the lesion; a control specimen was taken from 
adjacent clinically normal skin, approximately 5-10 em distant from 
the involved area. The psoriatic lesion was then treated with intrale-
sional injections of diluted triamcinolone acetonide suspension (Ken-
alog Suspension 5 mg/mI). 0.[ ml were given per cm' of skin surface; 
the total amount averaged 0.3 ml per lesion. These injections were 
given only once. Subsequently, specimens were obtained and assessed 
a t 2-week intervals; the last measurements were carried out 6 weeks 
after treatment when the injected lesions had clinically healed with 
minimal residual erythema. lntralesional injections of 0.3 mI normal 
saline solution into 2 psoriatic lesions were used as a control. No other 
therapy was used during the duration of this investigation. 
Cell Removal 
Adhesive slides were prepared by coating the central third of micro-
scopic glass slides with a thin uniform film of an adhesive mass (3M 
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adhesive EC 791) (1,5]. These slides remained tacky for many weeks 
and were stored in slide boxes until used. Specimens were obtained by 
pressing the adhesive slides against the examined area followed by 
gentle "peeling off' of the slide from the skin. The adhesive slides were 
stained without additional fixation (Giemsa solution 1:100 for 2 hr), air-
dried and mounted under a cover glass with Harleco mounting medium. 
The permanently mounted slides could be stored for several years 
without major changes in the staining quality of cellular details. 
Measurement Technique 
Cell surface areas were determined by projection microscopy with a 
90° prism eye piece using a 40 power objective. The light source of a 
fluorescence microscope (Leitz Ortholux) was found satisfactory for 
this purpose; ordinary microscopic illumination was not bright enough 
for projection. Cell outlines of randomly selected corneocytes were 
projected and drawn on drawing paper and the surface areas were 
measured with a planimeter after standardization with a micrometer 
specimen. The error of this technique is less than 3% [3,4]. 
The majority of specimens consisted of monolayers of cells or isolated 
cells with well-defined cell borders. Specimens taken from heavily 
scaling psoriatic lesions often showed additional thick cell aggregates 
which could not be used for measurements. Two slides were taken from 
each area and 30 cells from each specimen were measured. The results 
were expressed in J.lm 2• 
Statistical Evalu.ation 
Mean surface areas (expressed in J.lm') , standard deviation and 
standard error were determined from measurements of 60 cells per 
patient. Student's t-test was used to determine the statistical signifi-
cance of differences in cell sizes. 
RESULTS 
Measurements of a Representative Psoriatic Elbow Lesion 
Representative measurements of corneocyte changes in a 38-
yr-old man are shown in Fig 1 (Table, patient 1). Cell measure-
ments of uninvolved skin 10 cm distant from the border of the 
involved area on the elbow showed a mean cell surface of 790 
p.m2 • These measurements were within the range of normal cells 
in this. body area as described by Plewig and Marples [3]. 
Measurements from the psoriatic plaque (before treatment) 
revealed a marked reduction of cell size; the mean surface area 
was only 440 /-Lm 2. Measurements at 2, 4, and 6 weeks after 
intralesional injection of triamcinolone acetonide suspension 
showed a gradual return to normal cell size during the ftrst 4 
weeks; even after 6 weeks cells from the previously involved 
area were still slightly smaller (mean: 750 p.m2 ) than the non-
involved skin area even though the psoriatic area had clinically 
healed with only minimal residual erythema. 
The estimated percentage of corneocytes with nuclei or nu-
clear remnants (nucleated cells and halo cells) changed more 
rapidly from approximately 30-40% of surface cells before treat-
ment to 0-5% only 3 weeks after treatment. 
Control measurements from psoriatic patches injected with 
normal saline solution showed no statistically significant 
changes as compared to untreated psoriatic lesions. 
Cumulative Data of 11 Patients 
Measurements of normal control areas and psoriatic cells 
before treatment and 2, 4, and 6 weeks after intralesional 
therapy are presented in the Table. These data are summarized 
in Fig 2 which shows cumulative relative differences in cell size, 
expressed as "percent cell size." This arrangement permits 
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graphic presentation of cell size variations in one graph by 
eliminating important variables such as body region and age of 
patient. The measured mean surface areas were translated into 
percent cell size by using the measured value of the surrounding 
noninvolved normal skin as a base line (±O%). Regardless of 
skin region and age, cell sizes in all 11 cases were markedly 
reduced in psoriatic patches in comparison to noninvolved skin. 
Before treatment, the cell area of psoriatic corneocytes was 27% 
smaller than normal corneocytes of the same patients. The 
cumulative mean surface area was 18% smaller than the control 
area after 2 weeks and only 11 % smaller after 4 weeks. Six 
weeks after treatment corneocyte size had returned to almost 
normal values; the measured 4% decrease was not statistically 
significant. 
DISCUSSION 
Corneocytes on the surface of the skin are shed continuously 
[1]. Normal columnar basal cells with a diameter of only 6-8 
J.Lm gradually flatten out during their passage through the 
epidermis and reach an average cell diameter of 30 to 40 p.m on 
the skin surface, with an average surface area of 800-1200 p.m2 
and a corneocyte thickness of only 0 .8 p.m. One corneocyte 
usually covers a surface area corresponding to 25 basal cells 
[6]. It is estimated that the living normal epidermis has 6 to 12 
cell layers and that the stratum corneum has 15 to 20 cell 
layers. 
Psoriatic skin is characterized by various structural and bio-
I 
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FIG 1. Surface area measurements (and standard deviations) from 
a psoriatic lesion on the elbow of a 38-year-old male patient before and 
after therapy. l = Intralesional injection. 
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chemical alterations, particularly by epidermal hyperplasia and 
an accelerated epidermopoiesis with a marked increase in the 
number of germinative basal cells. An increase in the number 
and percentage of cells synthesizing DNA could be demon-
strated by autoradiographic techniques [7-9]. The turnover 
time is dramatically shortened from 28 days to only 3 or 4 days 
[7,8]. The rapid transit time for epidermal basal cells results in 
signs of disturbed keratinization microscopically and clinically 
[10]. Our findings of markedly reduced cell size of superficially 
located corneocytes in untreated psoriatic lesions indicate that 
psoriatic epidermal cells did not reach normal cell size and 
surface area during their accelerated passage through the epi-
dermis. Even 6 weeks after intralesional steroid therapy the 
surface area of the treated areas had not quite equalled the size 
of cells in uninvolved areas of the same skin region. 
Although the meaning of the differences in cell size is not 
entirely clear (they are probably of multifactorial origin) our 
investigation suggests that the surface area of corneocytes in 
the desquamating portion of the horny layer is related to the 
speed of transit of these cells through the living epidermis and 
the horny layer. As a general rule, it could be postulated that 
surface cells are smaller than normal following rapid passage 
and larger than normal following slow passage. Baker and Blair 
felt that the increased cell sizes in older age groups are due to 
a prolonged renewal time and transit time through the horny 
layer [11]; a similar converse mechanism could be postulated to 
explain the decrease in cell size in psoriasis. Hoizle and Plewig 
recently published measurements of corneocytes in allergic 
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FIG 2. Cumula tive da ta representing relative differences of corneo-
cyte surface areas and standard deviations in 11 patients with psoriasis 
before and after therapy. 
Mean comeocytes surface areas (p.m2) and standard deviations in 11 psoriatic patients before and after treatment 
Psoriasis 
After treatment 
Patient Age Sex Area Normal (Control) Before treatment 2 weeks 4 weeks 6 weeks 
Mean SO Mean SO Mean SO Mean SO Mean SO 
38 M Knee 790 102 440 101 580 100 631 84 750 96 
2 70 M Knee 974 146 599 83 632 77 663 89 862 III 
3 76 M Knee 805 III 551 92 568 95 756 80 801 110 
4 61 M Knee 668 116 489 67 577 119 659 123 651 82 
5 22 M Lower leg 604 62 560 90 583 76 6[2 106 602 81 
6 36 F Lower leg 678 77 618 63 680 80 697 III 687 95 
7 49 F Gluteal 798 58 609 89 747 124 754 129 784 76 
8 50 F Elbow 676 89 564 108 577 61 618 75 654 100 
9 38 F Elbow 713 97 506 68 556 80 662 88 721 58 
10 47 F Elbow 620 101 511 62 568 66 607 76 590 98 
11 33 M Forearm 781 94 442 68 615 101 595 78 712 82 
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untreated allergic contact dermatitis are almost 15% smaller 
than those from normal skin. Following topical application of 
betamethasone valerate cream the surface area increased by 
10% within 2-3 weeks. The greater decrease in cell surface area 
(27%) in our measurements of psoriatic cells could be explained 
by the more rapid transit time in psoriasis (as compared to 
contact dermatitis) . A similar mechanism could also be respon-
sible for regional differences in corneocyte size. The forehead 
has a rapid turnover and very small cells [3,13J; our quantitative 
measurements of keratin production (expressed in mg per cm2) 
showed higher measurements in the forehead region than in 
other assessed skin regions (except the palm which also has 
very small corneocytes) [14]. Smaller corneocyte size was also 
observed in dry skin of atopic patients. Finlay et al [15J mea-
sured corneocyte diameters (not surface areas) and found sig-
nificantly smaller diameters in dry skin of the upper arm of 
atopic patients (33.5 jLm) as compared to normal control areas 
(38.32 Mm). 
This study was supported by the Wende Fund and the Kline Fund. 
Measurements were performed by Miss Lynn Hutchins and Miss Meg 
Cullen. Mr. William Witmer prepared the drawings. 
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